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LETTER  OF  TRANSMITTAL. 


State  College,  Centre  County,  Pa. 

April  28,  1905. 

Hon.  N.  B.  Critchfield,  Secretary. 

State  Department  of  Agriculture,  Harrisburg,  Pa.: 
Dear  Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the 
results  obtained  in  the  examination  of  the  official  samples  of  cattle- 
foods  received  from  the  Department  Sampling  Agent  for  the  year 
1904. 

Very  respectfully, 

WM.  FREAR, 

Chemist. 
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ANALYSIS  OF  CATTLE  FOODS. 


By  William  Frear. 


There  have  been  received  during  the  year  1904,  under  seal,  from 
the  official  sampling  agent  of  the  Department,  Mr.  George  G.  Hutch- 
ison, 183  samples  of  cattle  foods. 

These  samples  fall  under  the  following  classes,  according  to  the 
brand  names  by  which  they  were  sold : 

Flaxseed  Products: 

2 

Flax  meal,  

Linseed  meal  

  12 

Wheat  Products: 

Bran,   ^ 

Middlings  

Red  dog  flour,   

Shorts,    ^ 



Rye  Products: 

o 

Rye  chop,  

Rye  feed   ^ 

^   3 

Barley  Products: 

Malt  sprouts,    ^ 

Brewer's  grains,   ^ 

Barlev  feed   ^ 

  8 

Oat  feeds,  .  

Corn  Products: 

Corn  chop   5 

Hominy  feeds,   

Hominy   2 
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Gluten  feeds,    3 

Corn  bran   3 

Corn  feed  meal,    1 

  21 

Buckwheat  middlings,    1 

Mixed  Feeds  of  Named  Components: 

Corn  and  oats,   21 

Corn,  oats  and  barley,   3 

Corn,  oats  and  wheat,   2 

Corn,  oats  and  rye,   1 

Corn,  oats,  rye  and  barley   2 

Rye  and  oats,   3 

Rye  and  barley,    1 

Rye,  oats  and  wheat,   1 

Rye  and  corn,   1 

Bran  and  corn,   1 

  36 

Chops  and  Feeds  of  Unnamed  Components: 
Proprietary: 

Non-condimental,    23 

Condimental   7 

  30 

Miscellaneous: 

Molasses  feeds,    3 

Animal  meals,    3 

Alfalfa   3 

Dried  beet  pulp,    1 

  10 

Total,    183 


The  representative  character  of  the  samples  may  be  judged  from 
the  following  statement: 

Number  of  manufacturers  and  jobbers  represented,   125 

Number  of  manufacturers  and  jobbers  from  other  states,  ...  40 

Number  of  brands  represented,   166 

Number  of  places  at  which  samples  were  selected,   61 

Number  of  dealers  from  whom  samples  were  taken,   135 


'J 

The  samples  were  received  iu  glass  containers,  provided  with  a 
metallic  screw-cap.  Each  container  was  enclosed  in  a  seaU'd  paper 
carton. 

The  analytical  determinations  to  which  these  samples  were  snb- 
jected,  were  the  same  as  in  preceding  years:  Check  determination 
of  moisture  and  determination,  in  duplicate,  of  protein  and  fa't, — the 
constituents  whose  percentage  the  law  requires  shall  be  stated  upon 
the  package  in  which  the  food  is  sold.  The  methods  employed  are 
the  official  methods  prescribed  by  the  Association  of  Official  Agri- 
cultural Chemists.  The  care  of  the  samples  devolved  upon  Mr.  M.  S. 
McDowell,  First  Assistant,  the  nitrogen  was  determined  by  Messrs. 
Stallings  and  Clark,  the  fat  by  Messrs.  Pingree  and  Clark,  and  the 
moisture  by  Mr.  H.  D.  Edmiston. 

The  samples  were  also  submitted  to  microscopic  examination  by 
Mr.  R.  O.  Brooks  and  the  writer. 

The  results  of  these  examinations  are  arranged,  for  convenience 
of  reference,  in  the  following  tables: 
I.  Linseed  products. 
II.  Wheat  products. 

III.  E,Ye  products. 

IV.  Barley  products. 
V.  Oat  products. 

VI.  Corn  products. 
VII.  Mixed  feeds  of  named  constituents. 
VIII.  Mixed  feeds  whose  ingredients  are  not  named: 
[I].  Proprietary  brands. 

(a)  .  Non-condimental. 

(b)  .  Condimental. 
[II].  Brands  not  proprietary. 

IX.  Miscellaneous  feeds. 

The  data  belonging  to  a  given  table  are  arranged  in  alphabetical 
order  according  to  the  name  of  the  manufacturer. 

Points  of  special  interest  relating  to  any  group  are  discussed  in 
images  following  the  tables. 

Comments  upon  the  foregoing  results  will  be  confined  to  the  more 
salient  points. 
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LINSEED  rKODUCTS. 

No.  128,  "jaiaxseed  meal,"  ditfei's  from  the  remaining  samples  of 
this  group  in  that  it  has  not  had  its  fat  removed.  Its  protein  is, 
therefore,  necessarily  lower  than  that  of  the  linseed  meals.  Of  the 
latter,  the  low  fat  percentages  in  Nos.  17  and  30  indicate  them  to 
be  "new  process"  meals;  i.  e.,  such  as  have  had  their  fat  removed 
by  some  fat  solvent,  instead  of  by  hot  pressure,  the  "old  process." 
The  legally  required  guaranty  was  missing  in  one-half  these  cases; 
where  it  was  given,  the  fat  found  fully  equalled  the  amount  guaran- 
teed, but  the  protein  in  Nos.  17  and  41  was  distinctly  deficient. 
Selling  prices  were  gathered  only  in  the  latter  part  of  the  year. 
The  two  "pound  prices"  quoted,  show  a  liberal  allowance  for  loss 
of  time  and  material  in  such  retail  sales. 

The  microscopic  examination  of  these  samples  showed  them  all  to 
be  pure. 

WHExVr  PEODUCTS. 

Thei^e  are  a  few  points  of  special  interest  in  connection  with  this 
table.  The  middlings  show  a  wide  range  of  variation  in  composi- 
tion, viz:— excluding  No.  149— protein  13.63  to  19.06  per  cent.;  fat, 
2.59  to  5.69.  That  is,  in  one  sample  the  buyer  may  receive  one-half 
more  protein  than  in  another,  or  twice  as  much  fat. 

The  proportions  of  bran  to  flour  are  roughly  shown  in  the  remarks 
accompanying  the  analytical  data.  As  is  Avell  known,  much  that  is 
sold  as  "middlings"  better  deserves  the  name  of  "bran." 

The  very  high  percentage  of  protein  in  No.  117,  would  suggest 
that  1he  material  is  a  "red  dog"  flour,  but  the  microscope  showed  a 
large  proportion  of  bran  to  be  present.  On  the  other  hand,  No.  106 
contains  too  little  of  the  flour  from  the  neighborhood  of  the  bran, 
to  make  a  typical  "red  dog"  flour. 

The  wheat  feeds,  all  products  made  by  the  American  Cereal  Co., 
Akron,  O.,  are  found  to  be  very  deficient  as  compared  with  their 
guaranties;  somewhat  low  as  to  fat,  but  very  deficient  in  protein. 
This  company  writes,  respecting  these  and  other  foods  found  below 
guaranty:  "Our  Science  Department  makes  frequent  analyses  of  all 
our  feeds  and  is  able  to  show  a  far  better  average  in  protein;  in 
fact,  our  averaye  is  snhstaiitiaUi/  up  to  (juaranties.  We  do  not  want 
our  feeds  to  show  any  deficiency  and  will  take  steps  to  correct  the 
same." 

The  italics  are  ours  and  possibly  require  no  comment. 

Two  cases  of  adulteration  appear  in  this  group  of  products,  Nos. 
149  and  53.  The  quantity  of  corn  product  introduced  is,  in  each  case, 
enough  to  distinctly  depress  the   protein  percentage.    The  buck- 


37 


wheat  in  No.  53  is  very  possibly  Avild  buclvwheat,  iutroduced  as  part 
of  tlie  screenings. 

RYE  PRODUCTS. 

No.  73  differs  from  the  other  samples  of  this  group,  much  of  the 
floury  part  of  the  grain  having  been  removed.  Microscopic  exam- 
inations indicates  that  each  sample  is  true  to  name. 

BARLEY  PRODUCTS. 
The  malt  sprouts  are  both  of  good  quality. 

The  wet  brewers'  grains,  when  dried  until  but  6  per  cent,  of  mois- 
ture remained,  contained  24.25  per  cent,  of  protein  and  G.2S  per 
cent,  of  fat.    No.  154  is  distinctly  deficient  in  fat. 

OAT  PRODUCTS. 

The  oat  feeds  consist  largely  of  oat  hulls  with  some  oat  dust 
and  small,  broken  grains.  Sample  No.  133  is  almost  entirely  devoid 
of  oat  grain. 

These  samples  all  fell  much  below  the  guaranties  given  for  them, 
except  the  fat  in  No.  16. 

Cream  of  Oats,  is  not  exclusively  an  oat  product,  but  appears  to 
be  a  mixture  of  oat  feed  with  some  corn  by-product.  This  material, 
too,  as  represented  by  these  official  samples,  is  far  from  reaching 
the  guaranty. 

CORN  PRODUCTS. 

The  same  fact  appears  here  as  in  preceding  years,  viz:  a  very 
great  loss  of  fat  when  the  sample  is  attacked  by  mould,  as  in  case 
of  No.  33.  It  is  very  possible  that  the  low  fat  in  No.  181  is  due  to 
the  same  cause,  although  mustiuess  is  not  obvious  in  this  case. 
Great  pains  were  taken  to  analyze  the  samples  promptly  after  their 
arrival  at  the  laboratory,  to  diminish  danger  of  deterioration  before 
analysis. 

The  name  "hominy"  is  evidently  used,  in  Nos.  15  and  18,  as  an 
abbreviation  for  "hominy  feed,"  a  by-product  in  the  manufacture  of 
hominy  for  human  food. 

lu  the  case  of  corn  bran,  Nos.  132  and  175  are  either  devoid  of  the 
chit  or  germ,  or  else  the  corn  oil  has  been  extracted  from  them. 
No.  26  approaches  more  nearly  the  usual  composition  for  corn  bran. 

In  this  group  also^  the  general  tendency  to  guarantee  more  than 
is  given,  appears.  Especially  is  it  true  in  case  of  the  gluten  feeds, 
19  and  79.  The  Wellington  Mfg.  Co.'s  product.  No.  10,  is  far  more 
starchy  than  most  gluten  feeds. 
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MIXED  FEEDS  OF  NAMED  COMPONENTS. 

In  this  group,  too,  there  are  several  samples  whose  fat  has  been 
almost  entirely  destroyed  by  mould,  being  in  that  condition  when 
received  at  the  laboratory. 

As  has  been  remarked  in  earlier  reports,  there  appear  in  this 
group,  supposably  made  up,  except  No.  173,  of  mixtures  of  the 
chopped  products  from  whole  grains,  many  instances  of  substitution 
of  some  by-products  of  the  named  grains,  rather  than  the  total  ma- 
terial obtained  by  chopping  or  milling  the  entire  grain.  So  that 
wheat  and  rye  feeds  are  substituted  for  wheat  and  rye  chops, 
hominy  feed  or  gluten  feed  for  corn  chop  and  oat  feed  for  oats. 
There  are  also  cases  where  products  from  other  grains  than  those 
named  appear. 

Mixed  feeds  containing  such  substitutes  are  subject  to  the  legal 
requirement  of  a  guaranty,  in  contrast  with  genuine  products  made 
by  the  grinding  or  chopping  of  entire  grains  exclusively  of  the  kind 
named  in  the  brand  of  the  feed,  for  goods  of  the  latter  class  no 
guaranty  being  required.  The  majority  of  manufacturers  appa- 
rently overlook  the  legal  requirements  with  respect  to  feeds  of  this 
class  not  made  entirely  by  the  chopping  of  mixed  whole  grains. 

On  the  other  hand,  the  presence  of  corn  cob,  rice  hulls  and  similar 
adulterations  has  not  been  observed. 

It  is  noteworthy  that  in  not  a  single  case  does  the  composition  of 
the  "corn  and  oats"  chops  come  to  the  calculated  composition  of  a 
mixture  of  equal  parts  of  average  dent  corn  and  average  oats,  viz: 
11  per  cent,  protein  and  5  per  cent.  fat. 

The  barley  and  rye  sample.  No.  101,  has  a  very  high  protein  and 
fat  content  for  a  mixture  of  chopped  grains,  whose  average  protein 
is  11.3  per  cent,  each;  and  whose  average  fat  percentages  are  1.9  and 
2.7  per  cent,  respectively.  The  tissues  seen  under  the  microscope 
belong,  however,  to  the  grain  named. 

MIXED  FEEDS  FROM  MATERIALS  NOT  NAMED  IN  THE 

BRANDS. 

I.  Proprietary:  Non-Condiraental  Brands:  Guaranties  are  duly 
given  for  most  of  these  brands,  but  in  the  majority  of  instances  the 
guaranties  are  not  lived  up  to;  thus,  of  IS  guaranties  for  protein,  but 
three  are  substantially  fulfilled;  in  case  of  fat,  the  showing  is  much 
better,  ten  out  of  18  guaranties  being  fulfilled,  an  excess  sometimes 
being  found.  This  is  the  more  interesting  from  the  fact  already 
mentioned,  that  in  cases  of  mustiness — especially  when  corn  is  pres- 
ent— the  fat  is  rapidly  destroyed. 

II.  Condimental  Brands:  The  examination  to  which  these  mate- 
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rials  were  subjected,  was  chiefly  designed  to  show  the  nature  of  the 
principal  ingredients;  it  is  not  claimed  to  have  been  exhaustive: 

Barker,  Moore  and  Main  Medical  Go's  Horse,  Cattle  and  Poultry 
Powder: — Chiefly  composed  of  linseed  meal,  charcoal,  sulphur,  com- 
mon salt,  probably  epsom  salts,  alum,  and  a  very  little  pungent,  aro- 
matic material. 

J.  W.  Barwell's  Blatehford's  Calf  Meal: — Contains  carob  beau, 
flaxseed,  beau  and  wheat  feed. 

Correction. — On  page  32,  of  Bulletin  No.  122,  issued  in  1904,  the 
statement  is  erroneously  made  that  this  feed  contains  "corn  bran;" 
this  was  due  to  a  clerical  error;  the  reading  should  have  been 
"carob  bean." 

Hess  and  Clark's  Poultry  Panacea: — Wheat  feed,  corn,  charcoal, 
salt,  sulphur,  epsom  salts,  carbonate  of  lime,  with  Venetian  red  as  a 
coloring  matter. 

Albert  Dickinson  Co.'s  Crescent  Poultry  Feed: — Wheat  and  corn 
products,  millet  seed  and  carbonate  of  lime. 

Pratt  Food  Co.'s  Pratt's  Poultry  Food: —  Wheat  feed,  corn  pro- 
duct, fungugreek,  sulphur  and  Venetian  red. 

Security  Stock  Food  Co.'s  Security  Stock  Food: — Wheat  (dust- 
room  product  rich  in  wheat  hairs),  corn,  ginger,  salt,  a  little  of  a 
bitter  aromatic,  probably  a  trace  of  asaf  oetida,  Venetian  red. 

II.  Non-Proprietary  Brands: — Of  forty  brands,  fifteen  were  ac- 
companied by  guaranties.  In  one-third  of  the  cases,  the  protein 
guaranties  were  not  fulfilled;  in  two-thirds,  those  for  fat. 

COST  OF  PKOTEIN  AND  FAT  IN  COMMERCIAL  FEEDING 

STUFFS. 

The  selling  prices  reported  this  year  by  the  sampling  agents, 
make  it  possible  to  compare  the  amount  of  protein  and  fat  pur- 
chasable for  a  given  sum  of  money.  It  is  to  be  remembered,  of 
course,  that  the  principal  weight  of  all  these  foods  is  composed  of 
the  carbohydrates — fiber  and  nitrogen-free  extract;  and  also  that 
the  fiber  has  probably  much  less  nutritive  value  than  the  nitrogen- 
free  extract,  and  that  the  pentosans,  which  constitute  much  of  the 
nitrogen-free  extract  in  such  materials  as  bran,  oat-feed,  brewers' 
and  distillers'  grains,  are  of  distinctly  lower  feeding-value  than  the 
nitrogen-free  extract  of  chopped  grains  and  middlings,  where  starch 
is  the  chief  component  of  this  portion  of  the  food-stuff. 

Since,  however,  commercial  feeds  are  commonly  compared  and 
often  bought  chiefly  on  the  basis  of  their  protein  and  fat  content,  it 
is  believed  that  the  following  table,  in  which  the  number  of  pounds 
of  protein  and  fat  contained  in  one  dollar's  worth  of  the  several 


40 

products  for  which  selling  prices  have  been  reported,  will  be  of  in- 
terest. The  table  is  arranged  according  to  the  (^nantities  of  pro- 
tein thus  purchasable,  beginning  with  the  largest  amount.  In  com- 
paring these  figures  two  additional  facts  should  be  kept  in  view:  In 
the  majority  of  cases,  the  material  is  represented  by  a  single  sample 
only;  also  analytical  differences  corresponding  to  about  0.6  per  cent, 
of  protein  are  not  regai'ded  as  excessive  divergences  between  du- 
])licate  determinations  made  on  the  same  material. 
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TABLE  X.— POUNDS  OF  PROTEIN  AND  FAT  SOLD  FOR  ONE  DOLLAR. 
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179 

so 

152 
67 

U2 
184 
64 
151 
109 

131 

78 
142 
18» 


111 
166 
UO 
113 


183 
182 


160 
17S 
78 

139 
94 
66 

108 


68 
140 


120 
71 


169 
143 


Malt  sprouts. 
Dried  brewers'  g-rains, 
Buckwheat  middlings. 
J.  W.  Biles  Co.'s  Union  Grains, 
Linseed  meal, 

E.  P.  Miller,  Milwaukee,  molasses  teed. 
Gluten  feed, 

E.  P.  Miller.  Milwaukee,  molasses  train 
Red  dog-  flour. 
Rye  feed. 

Poet,  Altoona.  corn  feed, 
Hubbard's  Superlative  Patent 
Quaker  Dairj'  Feed, 
Flint's  Apex  Stock  Food, 
Middlings, 
Wheat  feed, 
Rye  and  barley. 
Barley  feed. 
Rye  and  oats. 

Shorts  

Cardon.  Clearfield,  mixed  chop  .......'....['.[..[['.[ 

Corn  bran  

H.  O.  Feed.   ..'^'.V^'.V.'.'.'.'.\'.[ 

Scureman's  "X"  chop  

Alma  Sugar  Co.'s  dried  beet  pulp,  

Lindsey  Milling  Co.'s.  No.  1  mixed  chop  

Spanogle  &  Teager's  Dexter  horse  chop  

Bran  and  corn  

Wolf's  mixed  chop  

Keystone  Mills  chop  ...\\[]... 

Bare's  horse  chop.   

Lindsey' s  mixed  chop  [ 

Indiana  Milling  Co.'s  Jersey  Mixed  Feed   

American  Cereal  Co.'s  Schumaker  (S.  f'.)  Stock  Food 

Buffalo  Cereal  Co.'s  horse  feed  '. . 

Corn,  oats  and  wheat,   

Gaddis'   "C"  chop  

Chester's  mixed  feed  

Robbin's  "B"  chop  

Alfalfa  meal  

Hominy  feed  

Copelin's  mixed  chop  

American  Cereal  Co.'s  American  Poultry  Food 

Tyrone  Milling  Co.'s  mixed  chop  ."  '.  

Fryberger's  mixed  chop  

Rye  and  corn  

Rye,  oats  and  wheat  \[ 

Wilkes-Barre  Milling  Co.'s  No.  2  chop,  

Robbins'    "A"  chop.   

Qorn,  oats  and  barley  

Miner-Hillard's  Xo.  1  mixed  chop              

Toledo  Grain  and  Milling  Co.'s  Keystone  Chop   

Crouch's  chop  

Miner-Hillard's  No.  2  mixed  chop      

Husted's  Monarch  Chop  

Corn  and  oats  

Kneck's  No.  1  mixed  chop  ' 

Boyle's  fresh  ground  chop  

Altoona  Feed  Mills  horse  chop  '.  

Reedy's  mixed  chop  *.  

Corn,  oats,  rye  and  barley  

Corn  feed  meal  

Toledo  Grain  and  Milling  Co.'s  "A"  Yellow  Chop 

Wentz's  chop  

Com  chop  

Imperial  Grain  and  Milling  Co.'s  Premium  chop 

Rye  chop  '  

Everhart's  chop.   ' 

Detwiler's  chop  " 

Com,  »iats  and  rye   

Blatchford's  calf  "meal. 


Royce-Coon  Grain  Co.'s  No.  1  Yellow  Chop   I  i 

Toledo  Grain  and  Milling  Co.'s  "A"  mixed  chop    ..  ' 
Cream  of  oats  

Oat  feed  '.'.'.'.'.'.'.'.'.'.'.'..'.'.[ 

Barker's  Horse.  Cattle  and  Poultry  Powder,   ' 

Hess's  Poultry  Panacea.   
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3.21 
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7.93 
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3.45 
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3.84 
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7.77 

3.69 
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7.73 

3.04 
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2.92 

2 
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0.86 
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2.81 

1 
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7.67 

3.69 
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7.67 
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7.50 
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3.05 

2 

7.1S 

2.35 

I 

7.16 

1 

7.13 
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1 

6.90 
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1 
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2.89 

1 
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3.70 

2 

6.79 

2.57 

1 

6.71 

3.71 

1 

6.60 

2.58 

1 

6.21 

2.71 

5 

6.18 

2.25 

1 
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2.44 

2 
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1.24 

1 

5.94 
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5.94 
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2  : 

5.92 
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1 
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